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DETAILED ACTION 

This is a non-Final Office Action in response to the present US Application 
10/828,263, filed 04/21/2004, which is a DIV of 10/187,269, filed 07/02/2002, now US 
PATENT No. 6,734,549. 

Election/Restrictions 

Applicant's election without traverse of claims 24-29 in the reply filed on 
5/1 1/2006 is acknowledged. Claims 1-23 and 30 are withdrawn from further 
consideration pursuant to 37 CFR 1.142(b) as being drawn to a nonelected species, 
there being no allowable generic or linking claim. 

Claims 24-29 are presently under examination. Claims 1-30 are still pending in 
the Application. 

Priority 

Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 119(a)-(d), JAPAN 2001-201950 07/03/2001. The certified copy has been filed in 
parent Application No. 10/187,269, filed 07/02/2002, now US PATENT No. 6,734,549. 

Specification 

The abstract of the disclosure is objected to because it properly fails to describe 
the claimed invention. The following is an amended abstract suggested by the 
Examiner: 

An apparatus for testing a semiconductor device by mounting a plurality of chip 
intellectual properties (IPs) on a common semiconductor wiring substrate, including a 
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silicon wiring substrate on which the chip IPs are mounted. A circuit for a boundary scan 
test is formed on the silicon wiring substrate by connecting flip-flops to wiring, which are 
arranged to test connections in the wiring. An IP On Super-Sub (IPOS) device or each 
chip IP may be arranged to facilitate a scan test, a built-in self-test (BIST), etc., on the 
internal circuit of the chip IP. Correction is required. See MPEP § 608.01(b). 

Claim Objections 

Claims 24-29 are objected to because of the following informalities: 

Claims 24 and 27-29 recite the acronym IPs, which does not include the full 
description. The claims should be amended to include intellectual properties (IPs). 

Claim 24, on line 5, the expression "bonded thereto;" should be changed to - 
bonded on the semiconductor wiring substrate;-. 

Claim 27 is generally narrative, failing to conform to current U.S. practice. It 
appears to be a literal translation into English from a foreign document and is replete 
with grammatical and idiomatic errors. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out 
and distinctly claiming the subject matter which the applicant regards as his 
invention. 
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Claim26 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 26 recites the limitation "wherein said test controller is provided as a chip 
IP on said semiconductor wiring substrate", which renders the claim indefinite, because 
it is unclear whether the limitations following the phrase "as its" are part of the claimed 
invention. See MPEP § 2173.05(d). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a 
foreign country or in public use or on sale in this country, more than one year 
prior to the date of application for patent in the United States. 

Claims 24, 25 and 27 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Sparks et al. (US 5,321 ,277) ISSUED: June 14, 1994. 

Regarding Claim 24, Sparks discloses a semiconductor device (multi-chip 
module, 10) Figures 1-3, comprising: 

A semiconductor wiring substrate (chip base 1 3) having a semiconductor 
substrate (surface) and a wiring layer (interconnect system 12) located at the surface of 
the chip base 13, where dielectric layers 17a and 17b provide insulation between paths 
of interconnection system 12, as shown in Figure 1. 
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A plurality of chip IPs, such as "functional elements" (chips 15) attached to 
predetermined points of interconnection system 12, where the connections between 
chips 15 and interconnection system 12 are accomplished by known means, such as 
wire bonding, tape automated bonding leads, or flip-chip bump interconnection. 

A Test controller comprising a Test Access Port (TAP) controller 32, an 
instruction register 33, a bypass register 34, and a serial data/control bus 31 for 
connecting scan cells 11 to each other, located on the (chip base 13). The Test Access 
Port (TAP) controller 32 controls the boundary scan protocol and the sequencing of 
scan cells 1 1 , associated with each chips 15, in compliance with IEEE 1 149.1 , test 
standard. A Test Mode Select (TMS) line into TAP controller 32 controls execution of 
1 149.1 instructions. A Test Clock (TCK) is a clock input line used to clock test memory 
logic. A succession of TMS values moves TAP controller 32 through its states. 

Regarding Claim 25, Sparks discloses that the controller is made of a 
semiconductor element embedded within substrate 25, Figure 2A. 

Regarding Claim 27, Sparks discloses a scan method including scan cells 1 1 , 
which are daisy chained to form one or more serial scan paths around the boundary of 
each chip 15, under test as shown in Figure 3. The test controller supplies a test pattern 
(Test Data In, TDI) to a chip 15 from a corresponding serial scan path. The test Data 
Input (TDI) line is used to load serial data into the 1 149.1 logic, and the Test Data 
Output (TDO) line is used to unload serial data from the 1149.1 logic, associated with a 
chip 15 under test. Sparks further recites in claim 1 , connectors embedded within the 
substrate inter-connecting the test circuits to each other in a configuration that permits 
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simultaneous pre-testing of all the test circuits in the substrate prior to mounting module 
chips, and to the input and output connectors in accordance with boundary scan 
techniques. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 26 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sparks et al. (US 5,321 ,277) ISSUED: June 14, 1994 in view of Rearick (US 
6,715,105) FILED: November 14, 2000. 

Regarding Claim 26, Sparks does not explicitly disclose "the test controller is 
provided as a chip IP on the semiconductor wiring substrate". 

However, in analogous art, Rearick discloses a test controller (TAP circuit block 
20) embedded in chip 10, for testing of logic blocks under test (LBUTs) 74a, b, c, and d, 
through the corresponding scan paths 72a, b, c and d. It would have been obvious to a 
person having ordinary skill in the art at the time the invention was made to integrate the 
test controller of Sparks in the semiconductor chip as taught by Rearick, for the purpose 
of performing test on logic blocks under test, using TAP controller in compliance with 
IEEE 1 149.1 , test standard, which provides scan testing of semiconductor devices, 
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since according to Rearick, "scan testing is advantageous, because it allows a high 
degree of controllability and observability of signals inside the chip", see Background of 
the Invention. 

Regarding Claim 28, Sparks substantially discloses a scan method including 
scan cells 1 1 , which are daisy chained to form one or more serial scan paths around the 
boundary of each chip 1 5, under test as shown in Figure 3. The test controller supplies 
a test pattern (Test Data In, TDI) to a chip 15 from a corresponding serial scan path. 
The test Data Input (TDI) line is used to load serial data into the 1 149.1 logic, and the 
Test Data Output (TDO) line is used to unload serial data from the 1 149.1 logic, 
associated with a chip 15 under test. Sparks does not explicitly disclose, "a linear 
feedback shift register (LFSR) function, a multiple input signature register (MISR) 
function and a BIST function, located in each of the chip IPs". 

However, in analogous art, Rearick discloses a chip 10, which includes a test 
pattern generator 62, output response analyzer 64, and a BIST 60 shown in Figure 1, 
where the test pattern generator 62 and the output response analyzer 64 correspond to 
LFSR 102 and MISR 104, as shown in Figure 3. The test controller (TAP circuit block 
20) embedded in chip 10, supplies a test pattern (Scan-in port 80 coupled to the TDI 
port 22) to logic blocks under test (LBUTs) 74a, b, c, and d, through the corresponding 
scan paths 72a, b, c and d. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to incorporate a linear feedback shift register (LFSR) and a 
multiple input signature register (MISR), as taught by Rearick, in each chip of Sparks, 
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for the purpose of performing test on logic blocks under test, since using a linear 
feedback shift register (LFSR) and a multiple input signature register (MISR) are well 
known devices in compliance with IEEE 1149.1, test standard, which provides scan 
testing of semiconductor devices, since according to Rearick, "scan testing is 
advantageous, because it allows a high degree of controllability and observability of 
signals inside the chip", see Background of the Invention. 

Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sparks 
et al. (US 5,321 ,277) in view of Chong et al. (US 6,812,718). 

Regarding Claim 29, Sparks does not explicitly disclose, " a function for 
controlling the power supply voltage to each of said chip IPs". However, in analogous 
art, Chong discloses a system controller 232 (Figure 35), which sends a control signal 
to power control modules (100a-100n), and selectively switches the corresponding 
power supplies to one or more devices under test (44a-44n). It would have been 
obvious to a person having ordinary skill in the art at the time the invention was made to 
incorporate the power control system as taught by of Chong, in the semiconductor 
wiring substrate of Sparks, for the purpose of selectively connecting the required power 
supplies to the corresponding chips under test. A person skilled in the art would have 
been motivated to do so, since testing the chips sequentially results in power savings 
and unnecessary excessive heat dissipation. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JAMES C. KERVEROS whose telephone number is 
(571) 272-3824. The examiner can normally be reached on 9:00 AM TO 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert Decady can be reached on (571) 272-3819. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

JAMES C KERVEROS 
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